8. Exhaust flow (pounds per hour): 


Mey = Me(1 + AF ) 5) 
where Ne = fuel flow rate (pounds per hour). 


9. Carbon monoxide mass emission rate (grams per hour): 


M MW 
Fr EXS CO MWCO 


where MWcq = molecular weight of CO (=28.01115), 
Wey = molecular weight of exhaust gas (=28.967). 


Unburned hydrocarbon mass emission rate (grams per hour): 


MWe 


HC y/_ 
Muc = Mex (Fo5) (ayEy mie) 1OS-09237 > 


where Il'uc = molecular weight per carbon atom of HC, 


T2201 1S +. 1 00797% 2 15.9994y - 


11. Oxides of nitrogen mass emission rate (grams per hour): 


Me 
' = EX NO MNO, 
No, = t (FOE) (es) (Ku) 483.59237 , 


X 


where MnO, = molecular weight of HO» (=46.0028) . 


Power (brake horsepower corrected to a standard barometric 
pressure of 736.6 mm Hg and a standard temperature of 85° FE). 


up = —N(T) _ (736.6) ft + 460 
5252.113 ‘B- P’V 545. ° 


where N = engine speed (revolutions per minute) , 
T = brake torque (foot-pounds) , 
t = air temperature (°F). 


3. DISCUSSION OF TEST RESULTS 


Maximum corrected brake horsepower, maximum corrected torque and 
brake specific fuel consumption (bsfc) are plotted as a function of 
engine speed at wide-open-throttle (WOT) in figure 1. The engine pro- 
duced maximum brake horsepower and torque similar to the values quoted 
in table 1. Maximum torque output and minimum bsfc were found at the 
Same engine speed. The fuel injected engine, equipped with the Lambda- 
Sond system, maintained an air fuel ratio near stoichiometry through- 
out the entire operating range of the engine (figure 2). Maintaining 
the A/F ratio near stoichiometry allowed the 3-way catalyst to reduce’ 
effectively the three main emissions (HC, CO, NOx) by pct at all engine 
speeds (figures 3 to 5). Fuel rates were found to be nearly a linear 
function of power for all engine speeds (figure 6) and were repeatable 
for all speeds duplicated. 


4. CONCLUSIONS 


7 The experimental work to obtain performance data for the Volvo 


130 CID engine has been completed and are presented in the tables 
accompanying this report. 


TABLE 1. MANUFACTURER'S ENGINE SPECIFICATIONS 


Displacements) cull! tins Bore Tee oh okra Lae ea yer a, Siete 
Maximum horsepower, bhp @ 5,200 rpm.............0.: 
Maximum: torques. lb-ft O22 500) vpmeeen secciecire ete ove 
Bore andisitrvoke ruins. cea ete eveone aerate olen aan 
CONFI gurat Ones cei alison dieses ae toerebenemerc tee tecere sees rece 
COMPESS TON Va CHOm sce ca sioner ieee 
EU TIN GORGE ces cpt eusrer cuesouercier sesceusn ckeieee Reve ieRere arr ete eens 
Ignition timing at idle speed, ° BTDC @ 700 rpm... 
Block) materialise, viveis.ervouste-scgslot cle cnecees eter orerete eae eae 
Head materiale sca cases ots euarerere scorsieue ces ie orene e ohceneratererer: 
Number of crankshaft main bearings................- 
Number of ‘Compression riNGS/pPilSitOMmes. asec secede 
Number of oll RaNngS/PUStONe eccentric vere 
Cam Ae 1Ve: CY POs. eicikern somes aase cases eerie etter 
Valve lift: 

Tira O ish TiMNiecaliahe os ciehes ny Ge oes baveteuc duseustatevelioterel reas weueer tos 

EX MUS iEis ATs seis: sd oper etecerouere see lonsretieronsuengneretaevonsae arenes 
Valve timing: 

Intake opensee BG), caciste tenet Gane e tear corer 

Intake closes. CABG cassia ste atonunciowe i Cees 

Exhaust opensis, BBG a creme cleric creme noirer serail 

Exhaust ‘closesis: “AlGrs teases nlernsratey cre) cr etentenene 
Spark plUGr gals, Wi aicscrie scevcuieyers sis oustevelouses eerste emeven te hemers 
Engine: -Werghts.7 TDi .iitvcta ike euerereusiaielcnoteteron loeneercr reereeksre 
Crankcase emission control: 

Control smeChodi.. cava a oncscrerece stow cus swencre ouorateneuctices 


Pointwofadisicharrgea.crssocventsicrtcersteeemaeerr recente 
Fuel, angection: type wees oiaci secieye stares seueraete crerererte eran 
Distributor specifications :* 

Centrifugal advance, begins, ° @ 515 rpm...... 

Centrifugal advance, intermediate, 

SO SATS Ye PItis.s revere: ove sete tenet ous tetedevererctone cep otemyeleke 
Centrifugal advance, full, ° @ 2,500 rpm...... 
Vacuum advance, begins, ° @ 5-8 in. Hg........ 
Vacuum advance, maximum, ° @ 10 in. Hg........ 
Vacuum retard, begins, ° @ 4-6 in. Hg......... 
Vacuum retard, maximum, ° @ 8 in. Hg.......... 

Distributor snumber xtc cnc acernctr ete ertoteeuatccnecrenerene 


*Distributor rpm and deg. 


Bol 52 S515 
Babel] 


cast iron 
cast iron 


350 


positive crankcase 
ventilation 

intake manifold 
continuous injection 


33,6) ae: | 


TABLE 2. FUEL SPECIFICATIONS 


BRUCE Niele nie cscs Se soos S.cuew Since see Wks «6 7619 
ReSearen OCtane, NO... oc sive. cvs, cjeisce aioe 915 
PEO FOG CANE BNO neve corti c cs 6 wicicisieic were ews 835 
SHPEM RUC KGVAVNGY cress sence die sis ce 4s 0.7161 
Redegraviity, GEG vac cee s eo Sepe ss ates 66.1 
Distillation, °F: 
1G pet, evaporated.7... <6... Brees 128 
50 pct RM Eos othsce aches Sie ese 218 
95 pct Seu ac ee wee e cave caM, sererece as 404 
100 pct PMY ROS ren he CS 417 
Rerd, vapor pressure, pSig............ 95 
FIA analysis, pct: 
PREM GC Sie eee yarn cos ctsie: 6.6 olegedssoncusiieis 6 
MR TANS Aco Soler > cisie 4s sie aes) cso le 
Bai chibi NS 6c raieteycis oc) Sete is ote ateser se 6 os Vi 
STH ATI Se (Gh SSS Ala OC Ch Oe SOR nC Sree eree 0.024 
PEGs G/ Gals castes. crore. sie sels eaters seis so. Trace 
Hydrogen/carbon atomic ratio......... 2.040 
Oxygen/carbon atomic ratio........... 0.000 


CORRECTED BRAKE HP 


BSFC, 1b/hp-hr 


500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 


FIGURES 


ENGINE SPEED, rpm 


Brake Specific Fuel Consumption, Torque, 
and Brake Horsepower Versus Engine rpm 
at Wide-Onen-Throttle--Volvo 130-CID 
Engine. 
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Air/Fuel Ratio Versus Power at Various Speed 
and Load Conditions--Volvo 130-CID Engine. 
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CARBON MONOXIDE, grams/hour 
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Carbon Monoxide Emissions Versus Power at 


Various Speed and Load Conditions--Volvo 
130-CID Engine. 
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OXIDES OF NITROGEN, grams/hour 
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FIGURE 5. Oxides of Nitrogen Emissions Versus Power at 
Various Speed and Load Conditions--Volvo 
130-CID Engine. 
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FIGURE 6. Fuel Rate Versus Power at Various Speed and 
Load Conditions--Volvo 130-CID Engine. 
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